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(57)Abstract: 

PURPOSE: To set up the flow velocity of main assist gas 
and the nozzle position at the optimum position far 
machining and to obtain the machining head of the laser 
beam machine where shielding is carried out perfectly so 
that the air is not caught up in a machining part. 
CONSTITUTION: A main assist gas nozzle 23 to inject a 
laser beam 24 and the main assist gas is provided on 
the central part and further, an annular auxiliary assist 
gas nozzle 30 to inject auxiliary assist gas from an assist 
gas supply source 29 separate from the main assist gas 
is provided concentrically with the main assist gas nozzle 
23. In addition, an outer wall of the auxiliary assist gas 
nozzle 30 is formed longer by 0.5-5mm than the main 
assist gas nozzle 23. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]The main assist gas injection tip for injecting a laser beam and the main assist gas 
which were formed in the central part, It has said main assist gas injection tip and annular 
auxiliary assist gas rocket engine jets which spout auxiliary assist gas supplied from assist gas 
supply source with said another main assist gas in same mind, A processing head of a laser 
beam machining device which formed an outer wall of these auxiliary assist gas rocket engine 
jets for a long time 0.5 mm - 5 mm than said main assist gas injection tip. 
[Claim 2]The main assist gas injection tip for injecting a laser beam and the main assist gas 
which were formed in the central part, It has said main assist gas injection tip and annular 
auxiliary assist gas rocket engine jets which spout auxiliary assist gas supplied from the assist 
gas supply source same in same mind as said main assist gas, A processing head of a laser 
beam machining device which formed an outer wall of these auxiliary assist gas rocket engine 
jets for a long time 0.5 mm - 5 mm than said main assist gas injection tip. 
[Claim 3]The main assist gas injection tip for injecting a laser beam and the main assist gas 
which were formed in the central part, While two or more holes which were provided with said 
main assist gas injection tip and auxiliary assist gas rocket engine jets which spout auxiliary 
assist gas in same mind, and have arranged these auxiliary assist gas rocket engine jets at 
equal intervals constitute, A processing head of a laser beam machining device which formed 
an outer wall of said auxiliary assist gas rocket engine jets for a long time 0.5 mm - 5 mm than 
the main assist gas injection tip. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] lt is drawing of longitudinal section showing the 1st example of this invention. 
[Drawing 2] lt is a diagram showing an example of the relation between the difference of the 
height of the nozzle of this invention, and the height of dross. 

[Drawing 3] lt is drawing of longitudinal section showing the 2nd example of this invention. 

[Drawing 4] lt is a flat section showing the 3rd example of this invention. 

[Drawing 5] lt is a flat section showing the 4th example of this invention. 

[Drawing 6] lt is a flat section showing the 5th example of this invention, 

[Drawing 7] lt is drawing of longitudinal section showing an example of the conventional laser 

machining head. 

[Drawing 8] lt is drawing of longitudinal section showing other examples of the conventional 
laser machining head. 

[Drawing 9] It is drawing of longitudinal section showing an example of further others of the 
conventional laser machining head. 

[Drawing 10] It is drawing of longitudinal section showing another example of the conventional 
laser machining head. 

[Drawing 11] lt is a flat section of drawing 10 . 
[Description of Notations] 

20 Double nozzle 

21 Inside nozzle 

22 and 22a outer nozzle 

23 Inside nozzle 

24 Laser beam 

25 Auxiliary assist gas rocket engine jets 

26 The main assist gas supply path 
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27 27a Auxiliary assist gas supply path 

28 The main assist gas supply source 

29 Auxiliary assist gas supply source 

30 Workpiece 

31 31a Branching assist gas supply path 

32 Open hole 

33 Assist gas supply source 



[Translation done.] 



http://ww4ipdl.inpitgojp/cgi-bm/tran_web_cgi_ejje?atw_u=ht^ 6/25/2008 / i 



JP,05-084589,A [DETAILED DESCRIPTION] 



Page 1 of 7 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the processing head of a laser beam machining 
device, in more detail, when it irradiates with and processes a laser beam into the processing 
section of a workpiece, makes assist gas blow off to the processing section, and relates to the 
processing head which is stabilized and performs processing. 
[0002] 

[Description of the Prior Artl Drawing 7 is drawing of longitudinal section showing an example of 
the conventional laser machining head indicated by JP,61-60757,B. In a figure, 1 is an assist 
gas supply source and 2 is a reducing valve. 7 is a nozzle of the laser beam 6 and the main 
assist gas rocket engine jets which 3 established in the central part of the nozzle 7, and 4 and 
5 are the 1st and 2rid auxiliary assist gas rocket engine jets established in the periphery in 
parallel with the main assist gas rocket engine jets 3. These rocket engine jets 3, 4. and 5 are 
altogether connected to the same assist gas supply source 1 via the reducing valve 2, and the 
outlet position of the rocket engine jets 3, 4, and 5 is provided on the same flat surface. 
[0003]Next, an operation of the conventional laser machining head constituted as mentioned 
above is explained. With the main assist gas supplied in the nozzle 7 through the assist gas 
supply source 1 and the reducing valve 2, the laser beam 6 is emitted from the main assist gas 
rocket engine jets 3, and is irradiated in the direction of a workpiece. On the other hand, from 
the assist gas supply source 1, the 1st and 2nd auxiliary assist gas is further supplied in the 
nozzle 7 via the reducing valve 2, and this assist gas blows off in the direction of a processing 
section, preventing atmospheric contamination from the 1st and 2nd auxiliary assist gas rocket 
engine jets 4 and 5. 

[00041Under the present circumstances, about the spouting pressure of the main assist gas, in 
the spouting pressure of the PO and 1st auxiliary assist gas. the spouting pressure of each 
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assist gas will become the following relation, if spouting pressure of the P1 and 2nd auxiliary 
assist gas is set to P2. 

PO >P1 >P2 - it enables it to have adjusted the spouting pressure PO, P1 , and P2 freely within 
the limits of this expression of relations As a result, without changing the kind of assist gas, the 
main assist gas mainly promotes processing by a laser beam, and auxiliary assist gas cools a 
cutting plane, and a role of a protective barrier of the main assist gas is played. 
[0005] 

[Problem(s) to be Solved by the lnvention]ln the processing head of the conventional laser 
beam machining device constituted as mentioned above, when spouting the main assist gas, it 
was difficult to intercept involvement of the atmosphere thoroughly, and there was a possibility 
of the atmosphere having mixed in the main assist gas and starting machining failure. In order 
that the atmosphere might prevent mixing **** to the main assist gas, when the nozzle was 
brought close to a workpiecov there was a problem of the rate of flow of assist gas-having — 
become large too much, and starting machining failure. 

[0006] Drawing 8 is drawing of longitudinal section (JP,62-82193,U) showing an example of the 
laser machining head which made the rocket engine jets of the periphery nozzle 9 longer than 
the rocket engine jets of the cutting nozzle 8 in order to solve the above-mentioned technical 
problem. That is, the periphery nozzle 9 of the ring shape which passes oxygen gas or a flame 
on the periphery of the cutting nozzle 8 which lets the laser beam 10 pass is formed. 
[0007]The laser machining head which drawing 9 forms [ laser machining head ] the subnozzle 
1 1 , makes assist gas discharge [ laser machining head ], moves the movable nozzle 12 up and 
down, and adjusted the interval with the exposure mouth 13 of the subnozzle 11 is shown 
(JP,61-169186,A). 

[0008] Drawing 10 and drawing 11 are drawing of longitudinal section showing an example of a 
laser machining head which provided two or more assist gas supply routes, and its flat section 
(the Japanese-Patent-Application-No. No. 181991 [ one to ] gazette). In order to cut a 
workpiece, this laser machining head narrows the tip part of the main nozzle section 15 of the 
nozzle 14. and establishes the nozzle hole 16 of a byway in a tip part, and. It is an interval 
timely, and two or more gas supplying paths 17 along which inflammable assist gas passes on 
a concentric circle centering on this nozzle hole 16 are established in division into equal parts, 
and the assist gas rocket engine jets 18 are established in that tip part. And each Assis Toth 
supply source is prepared for the outside proper place of nozzle 1 main part, respectively. 
[0009]By all of a conventional example that showed by drawing 8 - drawing 1 1 , the rate of flow 
or nozzle location of the main assist gas which participate in processing directly will not be able 
to be set up the optimal, but a lot of dross will adhere to the rear face of a processing section. 
When there are many amounts of dross, the input calorie to a workpiece increases during 
cutting, and there is a possibility of starting machining failure. 
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[0010]While setting the rate of flow and nozzle location of the main assist gas which were 
made in order that this invention might solve the above-mentioned technical problem, and 
participate in processing directly as the optimal position for processing, Completeness of the 
shield is carried out so that the atmosphere may not be involved in a processing section, and 
further, dross does not adhere to the rear face of a processing section, and the input calorie to 
the workpiece under cutting is not made to increase, but it aims at obtaining the processing 
head of the laser beam machining device which does not start machining failure. 
[0011] 

[Means for Solving the Problem]A processing head of a laser beam machining device 
concerning this invention, While providing the main assist gas injection tip for injecting a laser 
beam and the main assist gas in the central part. The main assist gas injection tip and annular 
auxiliary assist gas rocket engine jets which spout auxiliary assist gas supplied from assist gas 
-supply source with the another main assist gas in same mind are provided^ and an outer-wall- 
of auxiliary assist gas rocket engine jets is formed for a long time 0.5 mm - 5 mm from the 
main assist gas injection tip. 

[0012]A processing head of a laser beam machining device concerning this invention. While 
providing the main assist gas injection tip for injecting a laser beam and the main assist gas in 
the central part, The main assist gas injection tip and annular auxiliary assist gas rocket engine 
jets which spout auxiliary assist gas supplied from the assist gas supply source same in same 
mind as the main assist gas are provided, and an outer wall of auxiliary assist gas rocket 
engine jets is formed for a long time 0.5 mm - 5 mm from the main assist gas injection tip. 
[001 3]A processing head of a laser beam machining device concerning this invention, While 
providing the main assist gas injection tip for injecting a laser beam and the main assist gas in 
the central part. While two or more holes which provided the main assist gas injection tip and 
auxiliary assist gas rocket engine jets which spout auxiliary assist gas in same mind, and have 
arranged auxiliary assist gas rocket engine jets at equal intervals constitute. An outer wall of 
auxiliary assist gas rocket engine jets is formed for a long time 0.5 mm - 5 mm than the main 
assist gas injection tip. 
[0014] 

[Function]A laser beam is irradiated by the workpiece through the rocket engine jets of an 
outer nozzle from the main assist gas supply path of an inside nozzle, and an injection tip with 
the main assist gas, and it processes a workpiece, using the oxidation exoergic reaction by the 
main assist gas for processing. On the other hand, auxiliary assist gas arrives at the rocket 
engine jets of an outer nozzle through an auxiliary assist gas supply path, serves as shielding 
gas and is supplied. 
[0015] 
[Example] 
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Example 1. drawing 1 is drawing of longitudinal section showing the 1st example of this 
invention. 21 and 22 are an inside nozzle and an outer no2zle, respectively, and constitute the 
double nozzle 20 by these. 23 is the main assist gas injection tip provided in the tip part of the 
inside nozzle 21 , and injects the laser beam 24 and the main assist gas. 25 is the auxiliary 
assist gas rocket engine jets established in the tip part of the outer nozzle 22, and is set up 
downward rather than the main assist gas injection tip 23. The main assist gas supply path 
where 26 was provided in the central part of the inside nozzle 21 , and 27 are the annular 
auxiliary assist gas supply paths formed between the inside nozzle 21 and the outer nozzle 22. 
It is the main assist gas supply source by which 28 supplies the main assist gas to the main 
assist gas supply path 26 of the inside nozzle 21 , and an auxiliary assist gas supply source by 
which 29 supplies auxiliary assist gas to the auxiliary assist gas supply path 27, and each 
assist gas supply source 28 and 29 is established independently. Using oxygen, assist gas 
usually processes a thick-plate at high speed, so that it is a high grade. 

[0016]ln the double nozzle 20 constituted as mentioned above, shield nature improves, so that 
the outer nozzle 22 approaches the workpiece 30. However, if the inside nozzle 21 
approaches the workpiece 30, the rate of flow of gas will cause increase and machining failure. 
Therefore, the main assist gas injection tip 23 provided in the inside nozzle 21 is separated 
from the workpiece 30, the auxiliary assist gas rocket engine jets 25 of the outer nozzle 22 are 
brought close to the workpiece 30, and the difference is given to the length of the inside nozzle 
21 and the outer nozzle 22. Specifically, the auxiliary assist gas rocket engine jets 25 of the 
outer nozzle 22 are made it is more desirable and longer [ 0.5 mm - 5 mm ] from 0.1 mm 10 
mm than from the main assist gas injection tip 23 of the inside nozzle 21 . The physical 
relationship of such the outer nozzle 22 and the inside nozzle 21 , It may really which was fixed 
with the optimum value within the limits of 0.1 to 10 mm (preferably 0.5 mm - 5 mm) be made a 
thing, or may make variable possible within the limits of 0.1 to 10 mm (preferably 0.5 mm - 5 
mm). 

[0017]Next, an operation of the 1st example constituted as mentioned above is explained. 
First, the main assist gas is drawn in the main assist gas supply path 26 of the inside nozzle 21 
from the main assist gas supply source 28, and, on the other hand, auxiliary assist gas is 
drawn in the auxiliary assist gas supply path 27 from the auxiliary assist gas supply source 29. 
At this time, the laser beam 24 is irradiated by the workpiece through the main assist gas 
supply path 26 of the inside nozzle 21 , the injection tip 23, and the auxiliary assist gas rocket 
engine jets 25 with the main assist gas. On the other hand, auxiliary assist gas arrives at the 
auxiliary assist gas rocket engine jets 25 through the auxiliary assist gas supply path 27 from 
the auxiliary assist gas supply source 29, serves as shielding gas and is supplied. Since the 
difference is given to the length of the inside nozzle 21 arid the outer nozzle 22 at this time, the 
rate of flow of the main assist gas by the inside nozzle 21 becomes weaker, and the shield 
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nature by the outer nozzle 22 improves. 

[0018]As a result, the laser beam 24 promotes processing of the workpiece 30, using for 
processing the oxidation exoergic reaction by the main assist gas which usually consists of 
oxygen, and it processes a thick plate at high speed, so that the purity of oxygen of the main 
assist gas is high. On the other hand, auxiliary assist gas cools a cutting plane, plays a role of 
a protective barrier of the main assist gas, prevents involvement of the atmosphere to the main 
assist gas, and mixing, and processes it with assist gas with high purity. Since each assist gas 
supply source 28 and 29 is attached independently, the kind of gas can be changed according 
to the purpose, or gas pressure can be changed, and the ingredient of each assist gas is set 
up the optimal according to the construction material and board thickness of the workpiece 30. 
[0019]Although the position of the auxiliary assist gas rocket engine jets 25 is more preferably 
shifted downward only 0.5 mm - 5 mm 10 mm from 0.1 mm rather than the position of the main 
assist gas injection tip 23 in the 1st example.-The diagram shown in- drawing 2- shows-the 
relation between the difference h of the height of such an inside nozzle 21, and the height of 
the outer nozzle 22, and dross height H adhering to a processing section rear face. As shown 
in a figure, a dross height of H = about 3 mm decreases to a dross height of H = about 0.5 mm 
at h= 2 mm at the time of h= 0 mm. If h is furthermore enlarged, the amount of dross will 
increase and will become a dross height of H = about 2 mm at h= 6 mm. A possibility of the 
input calorie to the workpiece 30 under cutting increasing if there are many amounts of dross, 
and starting machining failure is high. Experientially, at dross H= 1.5 mm or less in height, 
since the frequency of machining failure generating falls, if h set to dross H= 1 .5 mm or less in 
height is determined, it will be set to h= 0.5 mm - 5 mm. 

[0020]Example 2. drawing 3 is drawing of longitudinal section showing the 2nd example of this 
invention. 31 is the annular branching assist gas supply path which branched from the main 
assist gas supply path 26, and is formed between the inside nozzle 21 and the outer nozzle 
22. 32 is an open hole which connects the main assist gas supply path 26 and the branching 
assist gas supply path 31, and it is provided in the side of the inside nozzle 21, and opts for 
flow control of assist gas with the bore diameter of this open hole 32. 33 is an assist gas 
supply source which supplies assist gas to the main assist gas supply path 26 and the 
branching assist gas supply path 31. 

[0021]An operation of the 2nd example constituted as mentioned above is explained. Assist 
gas is drawn in the main assist gas supply path 26 of the inside nozzle 21 from the single 
assist gas supply source 33, and turns into the main assist gas, and the part passes along the 
branching assist gas supply path 31 from the open hole 32, and serves as auxiliary assist gas. 
At this time, the laser beam 24 is irradiated by the workpiece 30 through the main assist gas 
supply path 26 of the inside nozzle 21 . the injection tip 23. and the rocket engine jets 25 of the 
outer nozzle 22 with the main assist gas. On the other hand, auxiliary assist gas arrives at the 
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rocket engine jets 25 of the outer nozzle 22 through the branching assist gas supply path 31 , 
serves as shielding gas and is supplied. Since the position of each injection tip 23 of the inside 
nozzle 21 and the outer nozzle 22 and the rocket engine jets 25 can be shifted like the 1st 
example at this tinne, the rate of flow of the main assist gas by the inside nozzle 21 becomes 
weaker, and the shield nature by the outer nozzle 22 improves. 

[0022]Example 3. drawing 4 is the flat section which cut horizontally the laser machining head 
shown in the 1st and 2nd example, It arranges uniformly [ same mind-wise ] to regular intervals 
around the main assist gas injection tip 23 by using shape of the auxiliary assist gas supply 
path 27 ( drawing 1 ) or the branching assist gas supply path 31 ( drawing 3 ) as two or more 
holes. 

[0023]Example 4. drawing 5 is a flat section at the time of making into ring shape shape of the 
auxiliary assist gas supply path 27 shown in drawing 4 , or the branching assist gas supply path 
31 , and is arranged in same mind around the-main assist gas injection tip 23. 
[0024]Example 5. drawing 6 is a flat section at the time of making into dual structure the outer 
nozzle 22 shown in drawing 5 . That is, although only the one outer nozzle 22 was formed to 
the inside nozzle 21 in the 4th example, in the 5th example, the 2nd outer nozzle 22a is further 
formed in the outside of the outer nozzle 22, and it is considered as dual structure. 27a (31a) is 
the 2nd auxiliary assist gas supply path (2nd branching assist gas supply path) established in 
the outside of the auxiliary assist gas supply path 27 (branching assist gas supply path 31) in 
same mind, Each passage serves as ring shape and is arranged in same mind around the 
main assist gas injection tip 23. 

[0025]Although the example 6. 5th example showed the case where an outer nozzle was 
made into dual structure, it is good also considering an outer nozzle as threefold structure or 
the multiplet structure beyond it. Each passage may be ring shape or may be two or more 
holes. 
[0026] 

[Effect of the InventionjThis invention gave the difference to the length of an inside nozzle and 
an outside nozzle and set up downward the auxiliary assist gas rocket engine jets established 
in the tip part of the outer nozzle only 0.5 mm - 5 mm rather than the main assist gas injection 
tip from the above explanation. Therefore, dross does not adhere to a processing section rear 
face, the input calorie to the workpiece under cutting does not increase, machining failure is 
not started, for this reason, the cutting plane granularity of a workpiece is improved 
substantially, the lack under processing also decreases, it is stabilized and processing can be 
performed. Since the number of machining failures decreased, it always is not necessary to 
supervise a processing condition, and could be processed by uninhabited. Since processing- 
conditions tolerance (it is the range of 0 mm - 3.0 mm at the nozzle of this invention that it was 
a range whose setting-out tolerance of the former and a focal position is 1 .5 mm - 2.5 mm) is 
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large, it does not take time tlie plan which discovers processing conditions, but time reduction 
of processing-conditions **** can be planned. 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 




[Drawing 10] 
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[Drawing 8] 




[Drawing 9] 
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to 0 0 21 

[^S5l5(7)a^|f 1 0 7 li^Jx:«1#^BS 61-60757-^ 

<2::^ (c ii/T^ § tifcfit * !f *p X'v K©-0ij * m-r 
as, 2ttj)SJE#T'fc5. Tttu-iFh'-Aeoyxyu 

T\ 3fty X/^7(Dt'i:.^S^5lcS^tfc±Tv'>^ h:^f;^«i±J 40 
P, 4. 5\t±T->^h:ff^mtii0 3\^W-nLXi<D^ 

m\miihntzni, m2(DlftbT->^h;«f^tffip-C* 

fcs. ztih(o^ma3, 4, 5 (i-r-i-ciicffi* 2 

ptttipa, 4. 5(DaiPfi[mni^-¥ffi±J-^ttt>ixT 

[0 0 0 31 ±|E<^±5JC^||^Ucfif3l5<7)U— »^* 

7.\^:ti7m^^ml. j^j±#2^iio-cyxyu7(^ictt^ 



#M¥5-8 4 58 9 

2 

3*»P>i±il*LTS^*DX!fe)*-|fi)|c:fig#t$H5. T-v- 
^ N;!;>^#tJ^2Il;i^bH^f>twj^#2^^UXBl, 
B2(DMaT->;^ h;t/;^^5/X/P7f^»cet^$tb, ^ro 
Tv-^ h;*';^(4^i. ^2 0liSbTi^;^ h;<f;^"!SaiP 
4. 5A»e>;*c^<0^t3i^SrRll:LooacADX|EB:frl^tc 

[0 0 0 41 w<D^, -ttimoTv';^ h:if^oittUffi 
;^i±. iTv';^ h;tf;^<7)itttiBE;']S:P0 , ^iroffiK) 

PO >P1 >P2 

;iroM^.^ro®Hrttc:*5i>T, »SaiEE;^P 0 . P i 

;!f;^l43Ei LTU— f-A»c:J;5j!)PX^IEjiiL, fflHj 
[000 51 

SliT-, :*:^;45£Tv-:^ h;<f;^(c;^EALTSpx:=F^4:e 

7v-^ h;i/:^<D»£3IA5;h:t <''i'9l-#*-CAPX^aS: 

[00061 08 «±IE<^^jS?rili*i-5 §J»f / 
X/P8(DlftaiP it) t.:^1-)iyX/U9Wi!tt±lP^fi:< Lfc 
u-ifiPX-^s/ K(73— B'!)5r;T^-tiE»rBia (^g^Bge 2- 
8 2 1 9 3-§-^«) T'ifoS. i-^ifc*>, f V^-A 1 

!; V ^^^i«o^i-ja y X/p 9 ^is; (t fi t fc 6, 

[0 0 0 71 IIl9ll1f7'y X/H Hr^ttTTv- 

h;!f;^^»a$-yr?)tK>-C\ -BlKiy X/H 2 «r±T» 
$-B:T1>-y/X/n 1 Ofigltp 1 3 ioFB^PS^PS-f-S 

6 1- 1 6 9 1 8 6 ^<aiS) o 
[0 0 0 81 ^P>lc:, Ell 0. Ell ittTv/^ 

ffi0&TJ5*ro¥Kffil2T-fc5 (#iS¥l-l 8 1991 
. f*PX-^5' KI4, SiiPX#)5r^^1- 

y X/H 4 X/WliiS l 5 (7)5feS^?r^< 
L. 5feiSg|5(c(±/J^^i^DyX/^?Ll 6^S(t5t*(C. ^ 
coy XyWLl 6 ^^'bt LTl^'6n±l;i'5I^i407v'^ 
h>tf;'.;i5as;tf;^#^^gSi 7 ^JiBtrslH-CA^o^^^l:::^ 
mmmi-r. *©ife«giJlc:Tv'^ h;tf^tfflP l SSr-^tt 
tzh<OX'h^. iLX^Tiy:^ \^:^^f^U\i. yX/H 

(0 0 0 91 13 8-0 1 1 T-^Ufc^^Jt^^'JiOV^-ftilcJ: 



3 

[0 0 1 0) :^^m\i±id.(Dllkm^M»:iri±}b\z^^ 

[0011] 

T:m.m<Dimi-^v Kli. ^^'tgctcw- 1^•t••-At±7v' 
XigltPiUO. 5inm~5nUDfi:<?fMLfc'b(7?T-fc5c 
.10 0 12] tf*DX^gO*D 
X'^ 2/ Kli, 4>.L^g|5tc r t'-A i: ±7 ->^> ;<^x $r 

ic. ±Tv/;^ h;t/;^itMPtlsl'L>Wl-iT->;^ h;ifxt 

IST.^^'ii.-f^^^fOW^T'y:^ h;tf>^itfflP^i$|-t. 
m^T'yT. h;!f;^i!ttBPO^il«r±Ti/x h;tf7>iftMP 
j:9 0. 5niin~5minfi:<ffMbfct(7)-Cfo5o 

[0 0 13] ^ibic. *^?^tc*»A^'5 i^-iJ-'inx^Sro 30 
*P 1.^ y K * >XM \z V'-iJ-* b'- A i: £T ixx h X 

IC. ±T'>x S5tf^i«MPtP<L^6<)(i^ia7->x h;^^ 
tSt ttl-., ^ilbTv/;^ h;tf^'SttlPro^ii^i7'> 

X h^/;^itltPj:b 0. 5iimi~5iiimfi<Jl^fiS;Lfct.roT' 
[0 0 141 

v—^'d~M-i.-^T'y7^V1i-^hh%^\z.t^mJ 40 
rottUP^riioXttXifeicfigM^tv, ^7=y7.Vii7^ 
X^r^sr*?. «|b7v/;^ h;tfxil, mrr^y^ 

[0 0 15] 

[*tS0i]] 

Hi^FiJl. El 1 1 (75^1S^'J5r^-rit»rffiia 

-Cfo5. 2 1. 2 2li-tn-?:'turtftlly'X/W, ^1-«i]yX/U 50 
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4 

-e. rJ^f)^cJ;^)~fiyX/^2 0=S:«lfi^bTV^5o 2 3 

ttf^{R!|yX/U2 l(75$feffigi!CTtP>nfci7v'^ 
BtltPT-. u-if f-i^2 4 i±T->x K:^xi:5r'^lt 
-r 5o 2 5 Ji^-fifly XyU 2 2 (^D^tSSgPlC^ft feixfc^i^ 

Ti/'^ ^;!fxltttiP■^^ iTv':=v b;t/;^>tltP2 3 J;*) 

t>T*[SllCK^$tvTV^5„ 2 6«l^{B!lyX/V2 lOl' 
-L^gpf^^tt f>Jtfc±7v^;^ 2 7 

y X/P2 1 i:^1-«!iyX>'W2 2<nmc^y^^^f:M^'^^ 
^7^>^ hJtf:^#^a?ST-fe5. 2 8f*±7->^ 
?rrt{l!iyX/W2 lcD±7->:^ h:<;:?^#t|&iiSS 2 6 (c^^ 
i-.5±7->:^ h;t/;=^M^i!l, 2 9fiffia)7->^ 
4SSb7~>;^ h;!f>!.tt*$ii8S2 7tcet*&i-54«S)7->^ h 
;tf>'.#t*&igT% -?:tl.^:*tv<D7->^ h;f/;^»^ai2 8, 2 

mmi:^^\ i«lNeS-C*fc2>lii*ff«Sri«iiST'APX-r 

[00161 ±ffioJ; 5 dISfiXLfcray X/v.2 or- 
i^m J X;u 2 2 t^WlM 3 0 (cifi-^ < g v'-zW K 
tt/45l6]±i-5o LA-U (^ffl!iyXyV'2 1*SSE*PX^3 0 

|^{iyX/l/2 llcB?ttP>nfc±7i/X h;(f;=^«MP 
2 3S:|gtJ!)PXi^3 Oii^bilL. ^1-{S!|y Xyl'2 2<D^i|b7 
i/;^. h^tfy^itfflP 2 5 ^^*DXi^ 3 OJcfi^SttTrtffiS/ 
XyW2 1 t^tl 7X71-2 2<D5:$f-^^^tfc-^i"Cfc5. 
B,<^6^[ci4. ^1~ftiJ/X/U2 2«Dfflib7v':^ h:^f;^i!iaiR 
2 5S:rtfflil/X>'P2 l©±7v'^ h:^^itl*P2 SiO 
t)0. lran;5»e> 1 Omm. J;'30*L<HO. 5iiim~5mm 
:ft<-r5. C:cDj;5'j;^ffi!|yXyW2 2 tl^{||yX/l'2 1 
(D^4:SMff^l4^ 0. ImmA^t 1 Oran (i t)&* L< Ji 
0. 5nim->'5nun) 0^fflF^©*)i{tt:@^L/c-(*:!^lw 
LTfcJ:<, *fc«0. Iran**?) 1 Omm (<t'9lff*L< 
ttO. 5mm~5imn) (D^fflrtT'"5I^'5Itg(CLTt> 

[ 0 0 1 7 1 tS>:l-s ±E<7)i: 5 iclififctfcB i (r>wm 
(Of^ffl^&ISie^-rSo *-f> i7iyxb;«/xf4i7i^Xf 
;!fX#t3^Ji2 8*^C)l^ffi!|yX/i'2 1 a)±7 V;^ h;*fx#t 
?^JiIfS2 6(^lc^*^jT,. 4i*7v^x h;f;x»4ffilb 
T->x h;tfx^?^i!^2 9*^f>Ml!)7i/;^ h;(f;^^?^ii!i§ 
2 7(^lC^*»ix5. »flf-A24HS7 
v-^bpffXtifcldrtW 7X^1^2 iro£7i^X h;*f;^^ 
J^a?S2 6. f*MR2 3. aib7->X h;«fXi«mP2 5 

^JioxlSJPX#iicfi§lt$tb5o ffil*)7i^xh;^; 

x^*$aK2 7«riioTMS(j7v';^ b:tf;^^ttiP 2 5tc 

{ii/X/1'2 1 t^iS!iyX/W2 2(7)*$IC^^Jtfc-&Tfc 
5®-C\ (^iHSyX/1'2 llci5±7'>x h:</X(0«S5il4 
il*»3. :?l-ffl!ly'X/U2 2 |C J; 5 V-zU Kttl4[S]±-r5„ 
[0 0 181 ^(n^^. »ft'-A2 4tt. Ji^gf* 
j; ►) Ji'5±7v'X h;*f^lci?.^^t^iig:iS:Sr*PXl;i?iJ 



(4) 
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[0 0 1 9] ^i(O^te0iJT*i±. ffiaT~>^ h;tf;^'!il±5 10 

oT ImmA^fj 1 Omm, <t "3 1^4 L < (± 0 . 5 mm~ 5 mroi'f 
9 ;i <fti] / X/P 2 1 05 i: V Xyv 2 2 Oi« $ 

3im<Dh'Oy^Wi^i^. h = 2 mmT'ft H = ^^ 0 . 5mniWK 

*J41iiPL. h = 6mni-C-H = il^2iiira» Kn;:^i^$lc:/i 

2>. Kn^»;i)S#v>i:W»r4'<oSADX!fe3 O-^coASa* 20 

« $ H = 1 . 5 mmUTX'iiMJl^^^±(om&i'^i&Tir 

^■ti>t^ h = 0. 5ram~5mni:^C5o 

[0 0 201 HSIfiS] 2.03 li^^PJi^H 2 (7)^J£#iJ^ 
^-riKSirfflil-efc^o 3 Ui^Tv-^ h:if;?.etj^a8S2 

■My'X/i'2 1 t^ftijyXyW2 2(DFB^^cffM$^^"CV^5, 
3 2«±7->^ h;)tf^«*&ii¥S2 6 t^^ttTi/;^ h:^f;^ 
tt^aSS 3 1 ^*S^Sa5t-C\ rtiM/ Xyu 2 1 ©^iMffilc 30 

:^^»Cj:o-Cft&f>n5„ 3 3l4Ti^Ah;!f;^>Jr, 3£T 

[002 11 ±IBO J: 5 tSf^Lfc^ 2 ©|IJfe0i](75f^ffl 

• P3 3;6^ibrt{II/X;l'2 1 (D±T v';^>;«/^WI&aS&2 

:A:3 2;!i^C)^ii$T->;^ hifx^i^agga 1 $rao> 
Tixx h;!f;^i^j:5o ^«Dt#. u— »f t'-i. 2 4 iti 40 
Tv-X h?tf;?<.t i:t.lcrt{8!|y'X;U2 KOiTv-;^ h:^/x 
tti^a!S2 6. iiWP2 3. :^1-{iyX/U2 2(DiiiaiP2 
5^aor^SJPXi^3 0lcB^W$H^)o ffiSbTi/ 
;^ h;t/>^li. h;y^#t|^aS§3 1 $raoT^ 

Xyi'2 2<7)iftatjn 2 sicjgt. -y— K;<fx t 

/X/W2 1 i:^{l!l/X/U2 2«)#i!gltP2 3, itaiP2 

5(7){4SSr-f fj-STfoSOT-, rtdjy X/W2 1 icisi 



[00 2 2] mmms. m4iimi. m2<Dm 

x\ mm7'y7^h^:^mmm^2 7 mi) ttm^t^ 

Ti/;^ h;tf;^ttl&a?S3 1 (0 3) roj^<^«r^lS:^i: b 

[0 0 2 31 ^te«iJ4. ll5«ia4{w^Lfcffll!37v':^ 
h ;f/;^«*^aK 2 7 4 yhl45^*T v':^ h :^/;^^^aS8 3 

h;tf;^"ftWP 2 3roJiHtcl5]'t0^lciHgLTfc5„ 

[0 0 241 nmm s . la e Jim 5 1;^ Lfc^^iy x/w 

2 2-^i:mfl|igi:bf:i^<^¥»fB0-Cfe5. •f'ifc 

m4 0lliS^]-e«l^fii|y XyU2 ltC^LT^«l/X 
2 2 ^1 ©fcnSilitfc^J. ^ 5 0*lSfi?y-CI4^ffl!l/ X 
/P2 2(75^ffl!](c:$lblc:^2(7?:!1-{ilyXyW2 2 a Sr^tts 
"fifllittLfcfcWT'fcSo. 2 7a (31a) (4«I!)T 
->;^ h^;^»|&fflSl2 7 (^^d^T-y;^ b;tf;^^f^a!iS3 
1) (D^1-«l-l^'C^S<HcS:itbtt)tB2(0fflgb7v';^ h:)S 
^Wf^asS (^2ro5>«$T'>7. h;</;5^W^ai«) T', 6- 

a?stty y^'^^tTio-rv^T. h:tfxi!t«p2 

3 Oil H I- 1^ i-Baa b T fc 6 . 

[0 02 51 m^&l 6.^5 (D^tfi^y-Cti^l-fiiiy X/U^ 
XSAIitt L;rc*&toV^T^Lfc^i^ i^W^ X/wSrZ. 

(0 0 2 61 . 

m/ X/K^5tasi5ici2tt btvfcffiibr -yx h;tf^i«mp 

SriTi/;^ h;<fXPtltPi t 0. 5min~5iiun^fH-T:& 
[^\m^LtZo n-^X. ^IDXSBRffit Kn;^*5M«-fr 
-f^ ^{|f4'<o^*DX!fe--<DAl8\**^tix.-f. iDX^S:^ 
ei-rti5/i<^ -(D/c&^JDX#)©^fWffia$/!i5:*:<i 

IC^S^tU. mT.'P<DX^tm'PU *DXlr?cSUT:fe 

fi:Ero^j£*Sg/4U . 5imn~2. 5m(DWMXhotL(D 
ifi. ifi^m(DJy(/\^X'\tOtm'^3. 0nira<7)®H) *5J£v^ 

fcfe, i!)DX*<^^glbff-f^^'9t-^FBl;65;6.i.ib-f. ^jfl 

im 1 1 ^^^^'^B 1 (DnMm^Tiki-mwtmmxh^o 

[02] *^0JO/XyK^iS^<?3Mi Kn^<^^$i:<^ 

[®3i :^mm(ofH2<Dmmm^7r:-tmimmxi>^, 

[S!4l *^0J(D^3(D^:^^iJS:^-f¥»fBilT-fc5o 
[0 51 *^PJ(^^4(O^J£^iJSr^1-¥E^ffi0f feSo 
[061 *^BJ<D^5(O||]ffi0iJSr^i-¥»ffi0'C'fc6o 



(5) 



^mW-S-S 4 5 8 9 



-7 h*cr>i6L(D-m^7f^i'mSi 



(081 '^^(DU-^MT.^ 
112 9 1 '^^(ou-^mn^ 

[Hill Ell 0<DW-Wi^mX*hi>o 
2 0 HB/^Vl- 

2 1 {^iinyxyu 

2 2, 2 2 a ^l-iay/XyU 



10 . 



11] 



21 26 




8 



2 3 
2 4 
2 5 
2 6 
2 7, 
2 8 

2 9 

3 0 
3 1, 
3 2 
3 3 



2 7 a ffigbTv^;^ b;«f^«^&ii8S 



3 1 a ^i^T'yT^ 



IE121 




I 2 3 4 5 6 
ifHW > fc i'SW ^t^Jlh 



1031 



21 : l^'ffl'l^X;!/ 

24: V-trt-A 

25 : WfB&T^^;^ KZr^t of ibD 

26 : £ r v^h;j:;^mi^» 
28;i7->>^h2rx^^^ 

29 : msnTl/y^b^a-T.^^^^ 



[12141 





1135] 



32 ; :a & 7^ 

33: 7v;^h:;3";»i«^J^*^B- 



[El Ol 



27(31) 




18^ 16 15 MB 
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IlSff 01 ¥fife8¥ (1 9 9 6) 1^300 

[^^#^1 #g8¥5-8 4 5 8 9 
l^AmB] ¥fife5¥ (1 9 9 3) 4^6 0 

iai^##l !^^¥3 — 2 4 8 9 8 8 

B23K 26/14 Z 7425-4E 



[SW0] ¥fiK6¥l 2^ 1 4 0 

STv';^ h:3t/;^tltPit'1.0. 5nmi~5imn:6<?gj5feL 
Pi:Srflil^x rtoM SiTi/:^ b^tf^itapgj^^^m 

iTv-;^ h;«f;^'*WR i "9 to. 5nim~5inm:i:< J^fifeL 

^ r ^ -t- 5 j!)axSE<^:<3PX^ y v\ 

rg)1i ft)7i^^ h:^f^itaiP®^1-fi4:ME± 

7v^^ h:i(/;^i!ttiiP J: "? t> 0. 5mni~ Smmft < ff^fifetfc 

miEn^mn^] o o 1 1 



[0011] 

;tfp!.^iSMi-.5±7v';^ b:if>^itltPi^_l3Ei7v':=^ 

tCHllfB ^7'>^ h;tfxtttSiJro7'>:^ b ;<f ;5^«^M7!»^fe 
^i^*H-5*SDj7v'^ h:^f;^:^'«mi-S^4^'^ffl»7-> 

(D^1-ilSrj!l|£±7iX>5. h;(;^'iltP<tf 0. 5nim~5mni 

l^i]E^t*«g^l 0 0 12 

10 0 121 ^ P. ytDx^a(o:&Dx 

i7v-:^ h;tf:^i«ltPiJiam£7->;^ h;^/;^»SltP^ 
lljFgt;iMgR^7'VX K:tf;:^PtMD t I^i^MliiMiaiT 

W'yy^ b;*f^^i!tm-r2.s4/c<©«it)7v^ va^'m^ 

±7v';^ h;!!f;^taiP<t'9 0. 5inni~5iniiift:< J^^±^ 

[#i^^ijE4l 
{ffijE*f^»S^l 
[ME*r&«S*l 0 0 13 

[ffilEl^^l 

[0013] ^3(D^B^(C^b5 W—lf;bDl^gcDapX 
-^:y KH. ^nT^-y K(D^ja iJ.L^SgtcliilMkt^-i^t^ 

7->;^ h;tf;^PiMP±_iiaiTi/;^ h:^f:^nftMP£tM 
^{ctfttP.:^7->;^ K ;^pt»^p k [^ .Mc^Fa1ll( cgBM L 
iM^iio5ticxMi-5«lb7v';^ h;y;^'«ttiP±J: 
rg)^a b7v->^ h;tf;?.itmP<^^SS:ME±7v/ 
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IffiiE*f^«S^l 0 02 6 
[0 0 2 6] 

iTv';^ h;</;^'!tltPJ:^3t>0. 5iiim~5iimi/cH-T:^J^ 



2- 



